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Abstract:

This research aims to know the extent of the impact of the exchange rate
on economic growth in Algeria during the period from 1990 to 2021 using the
descriptive analytical approach in the theoretical aspect, where we described
and analyzed the various concepts and theories that explain the exchange rate
and economic growth, and we used the economic measurement with the
(ARDL) model to know how the exchange rate affects economic growth.

The research found that the physical capital coefficient (LK) has an
impact on economic growth and that there is a direct relationship between
them, as the physical capital increases by 1%, economic growth increases by
0.24%.

It is clear to us that the exchange rate coefficient (LER) has an impact
on economic growth and that there is a negative relationship between them,
as an increase in the exchange rate index by 1% leads to a decrease in
economic growth by 0.24%.

Thus, the following suggestions can be presented to economic decision-
makers in Algeria:

- Enhancing exchange rate stability
_ Encouraging investment in fixed capital
_ Continuous monitoring and periodic analysis

Keywords: Economic growth, exchange rate, ARDL models
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A1 5 2007 st 05Ke o cmsltl Sleglall Olss Wglons filunsg 993 bl 3LaBY1 ¢ Lo 1S !
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2010 A a1 Voall Al el die jme (Jld) Gy 068 e

L) i) iy (e s3ale Lag

Glily (e 3355k (100 = 2010) adad) edll Copal) e bl 850 :ER,
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EAgadl) jpals ¢ SBL Gl

b alatinly dsgid)l cValeall Glaleal S ad dlayl ey zdsall

Dse die gyl Cilayyall Ayl sadixall Aiplall o) Cua cgaliaBY) )
Gad Adpea Apall Al = dsail) puat DA e OIS 3l 5 calaB@Y) (bl
L lesm 081 Llgare (e Leiphiin) Lol oeln Y5 (& LS bl 33h Leildas
@3 Al Al dedladl by ) satid) @bladN) of (Yule 1926) £ s8)
(Granger and Nawbold 4clily ale 1385 1385 a4y (4sS5 of (Say ia) ola
ails e Al Aadall s e duse) dedl dlesivd of ) Lils 1981)
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D) ey el JalKill las) o) caan gl (Granger 1986) auwl of LS
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P e aseddl 18 e )l mllall by (Engle and Granger (1987))
(sad) dish il ) el JelSill clBle asagl LGl Loy L) ol
Janiy (Celie Jal) Jall Alh Agls ADle asmy o ) Legiuln @l
s Culsi by ¢ YV =0 +bX; s (V= I(1)) S (X = 1(1))
Vi — () gl Diise Do Ldany (Lagnaia) Logie Bladll didsll W o0
Engle and Granger ) jlid) Gise ) .3(+bXt) =Z; = 1(0)
i (0 yeta (e JaY) Alsh 431l 2D las) elud e o g 43l ((1987)
13 ey cbyrie 320 G Akl Al e Dae Gaalai@y) sytie] L dag
Oe Sharie 330 L) Jadal 581 (<8 @lyita) JalSH aggde sk & Gllaiall
Uadl) momaai z3sad ey s (Johansen (1988 ; 1991 ; 1995aci;k
du 2001 4aw & Vector error correction model (VECM)4 4aial)

iaill Clgadll zisaly ewle Gyl ) pesaren and al (2001)5

Madala and in-moo kin, unit root, cointegration, and structural change, Sixth printing, CAMBRIDGE '

2004, p 03. UNIVERSITY PRESS, New York,

GRANGER, Clive William John, et al. Developments in the study of cointegrated economic variables. >
In : Oxford Bulletin of economics and statistics. 1986 ; page 226

ENGLE, Robert F. et GRANGER, Clive WJ. Co-integration and error correction: representation, >
estimation, and testing. Econometrica: journal of the Econometric Society, 1987, p253.

BOSWIJK, H. Peter et DOORNIK, Jurgen A. Identifying, estimating and testing restricted cointegrated *
systems: An overview. Statistica Neerlandica, 2004, vol. 58, no 4, p 02.

PESARAN, M. Hashem, SHIN, Yongcheol, et SMITH, Richard J. Bounds testing approaches to the °
analysis of level relationships. Journal of applied econometrics, 2001, vol. 16, no 3, p 289-326.
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S ObEY) dba L) (S i Guka B dag ARG e A0 L e
A PA e sl el sl DA e Uapell SIS il Judlad] )<l
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bl 8 55K Joliall saagl jia lad) e liuhy 4 adeis Gl e

.(Dickey—Fuller 1979) 1979 Jisé o lia) sy cilailly
A S L) dda v

P o () @il B el (S ) adiny
.(DF) dagaul] Jgi— S0 g ilai v/

(sl 5yd5) el aysil) ity Slsdiall aall o (ol

SHITTU, Olanrewaju I., YEMITAN, Raphael A, et YAYA, OlaOluwa S. On autoregressive distributed *
lag, cointegration and error correction model. Australian Journal of Business and Management Research,
.032012, vol. 2, no 08, p

’LEE, Koon Nam Henry. Inflation and residential property markets: A bounds testing
approach. International Journal of Trade, Economics and Finance, 2012, vol. 3, no 3, p. 184.

2001 (s nf:«j\j ielbll dasld) )LX.H c&m.hsj\j :\.v,a..‘\ o ‘;.»\,..5.‘\ Sla:By) ‘;9 ‘;*i'\’d‘ (dbe )}LE—S\ Le Ao )JLEJ\ L 3
661-636 « o - o
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(Simple Random Walk) lawall Algiall jull 7303 @
Y= PYio 1 U e (01)
(Random walk with drift ) cub as xe Alpdall juull z35a0 @
Yi= @t PYio 1t Ui (02)
o

(Random walk with = a) slaily <l asy JAlgdall ol z3ga8
drift and trand )

.(ADF) _ghall jigi— Szl v/
LaliyY) Al doss Lol (e il K il colsmdll culd g l) e sz )l

: Ll s (DF) CJLu Lﬁ Y aleall L,’A)L: (e Yt—l C)ij ¢dag U;\ L_,’Ja;l\

AYe= (1 = p)Yeq+ 2o 0jAY 1+ Upevoiriin, (04).
AYe= ot VYo 1t X g iAo qF Uperoioiiiiee, (05).
AYe= atay T + VY g+ 25, 0jA g+ Ui, (06).

saagll Ha asas 8 Al Hp dpdeall bl jlidly sy Jlé S las] (8
AL Bamy ia dsmg aves S i Hy bl A il aa (e e ALLL)

P YIS (3)8ia
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Zaa)ll ALl 3 3oy s Ssas s Apdeall dacdll Ji £, -

1. wn .- - -
. E)S.Lum )...1.:; M ‘),\.u_\ ‘;JL\SLU

>t *p 1l

S ms s el o e ob las) aadias i (S Hlas) 64l LS

G oY) 1 ag aladin) sie 4 s g aad) Coagin b ays oads Ol
Ji 7T Do Bl i dl) by ) 53 D) e Aa)l Judld) Alla
Yol b el Lali) ellia 1) Lo ddjme cong SURY) clshad Gali &
oo ¢l oty Ly . ADF § DF zila Jesid 1))l ddjee (pe oSa8 Ja
Alududl calS 13 (04) 5 (01) Usbeall aatins Wld ¢ Hlaay) & aadius cYalaal)
(05) 5 (02) dslaall pasiiasis ¢ jauall g5l M) Ligl) Jaus gia Jsa i Zyial
ClS 1Y W e tall goluy Y (o3 Al Jansgie Jon i Aol Aldud) il 13
Laie (06) i (03) ddabeall axdios Lald i) olad) Jon i dyiajll Al
0585 W ((0) (ssiall b 3yine e Joi 3any jda o diajl) ALl (g3 Y
lslials asiis o(AYp=Yp —Yeog ) Aladall Jo¥) @il ddany ahi Lld 558ue e
S ALl (e JS¥) @l o ) lleas 13y chaladall Al cilghadll by

CYe o (1) @ I @l b i Yy diesl) Aluld) of Jsis

75 5 2020-2019 ¢ k) i (Vg alall Gnalor ot Dol Jebows ¢ B A8 gl ¢ Loy dos !

L ciadly 2 O s (el Jlmag S Jme () 1SN s (B Tl oSt ol et calall g 7
100 5 2016 b s\

=363 o o 2019 aall el sypeadt il s s Rt bl SLaBY! (S e s 385 (Bllsé Sl
364
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Al el Ay Ly LAY @it 1(10) aby Jsaad)

Jsd Jlas] | Ul Loyl | ol z3sad
L, Al
iy nall G 4l % yley o
- 0.0157 0.05 3 3
T eu In(gdp,)
N 0.0001 0.05 1 3,4
OJA:.\M
Js¥!
- 0.0048 0.05 3 3
7 sy InC)
N 0.0005 0.05 34
OJA:.\M
Js¥!
- 0.1197 0.05 4 3
s LS}:\-«A\—L\ ln(ERCt)
0.000 0.05 4 34
5 s ;
JaY)

(V) Al (e ALl Judlad) g of 220l Bl Jsaal) DA e

P ey cdlfal) @lpatially U Haiall o geliie JalSS agag oSy JUlbg
Al b 458 5580 Lghad x3 ally (Windys 5 Wadieis 3 ARDLY) Lngie
Sl JlSl i 8 el 13 Allay ce S chian disdl aaa osS

GAhadall Gn Snall 4] @lldSy cdplie ) grall Glaypall dgpla aladiuly
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a e . .. | - " e ..
il A el sladly Czdeall 8 Al clpetaly daglil
o Ayl i)l CulS 13 Lag kil ek (Level —giial 3) dbaY)
&b lalaall il Jumil any (ARDL) zagai o) <*lagia i 51 (1) 5 1(0)

ol ahlad) e p€ <8 alaiey) (e W skl JaYI

(The Bounds agaall JLid| g¢de alidiul dlidal) Jalsil lga) .2

Testing Approach).

o Hiide Jel& ADle 3gas (e (3iaill W isall Jalsill Pesaran jlaal )
dgay i Al AUl Asleall i DA (e @lldg « ARDL z3sas 8 <l pciall

il (e JalS5 ADle

AYi=c + B1Yi1 + BoXit-1 + BsXpr 1t ABria Kpe—1t ZF=_11 MiAYe i +
-1 -1 -1
B At AXqpmi + 220 Agi AXpemit -+ 20T Ager )i A Xie—itep - (6).

Loll) aall :C
.LQJAS\ Z\L.JL Z\AM\ Slalas :Bl""BK+1

el 3,508 te; ~» N(0; 0)

! Narayan, Paresh. Reformulating critical values for the bounds F-statistics approach to cointegration:

an application to the tourism demand model for Fiji. VVol. 2. No. 04. Australia: Monash University, 2004 ;
p 07.

> BOUCHOUCHA, Najeh et ALI, Walid. The impact of FDI on economic growth in Tunisia: An estimate
by the ARDL approach. 2019 ; p 09.

NKORO, Emeka, UKO, Aham Kelvin, et al. Autoregressive Distributed Lag (ARDL) cointegration >
technique: application and interpretation. Journal of Statistical and Econometric methods, 2016, vol. 5,
no 4 ; p 80.
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o Lo alatind S Saalin zigal @l e Jall g LSy ¢ pasalll i Jd
CHLERY) @l apen 35 Ay ¢(P) Gl e Uai) A0 sl Glagleall jules
abed dag ol e Al spal)l b a0 (P) LR elayl s of e

tob LS e lon 2y A el

dxuall 1l (Final Prediction Error — 1969) Jlell sl Uad jlea >

23 )
B = o (142) (1-2) )
(p) =0 - -

Al ol e 107 ¢ 8leal) AL s liall aae i .z dgaill 4, :P

b= (Akaike Information criterion-1973) SSI clasles lama >

Sle oaaly  (Akaike Information criterion-1973) S cilasles

2 V) Gl sl
AICpy = NlIn(wss) + 2M N )

SCpy = NIn(wss) + In(N) M N )|

Yilmaz, Mesut, Yessengali Oskenbayev, and Kanat Abdulla. “"Currency Substitution: A Case of *

p 06.<Kazakhstan (2000: 1-2007: 12)." (2009)

Sllyg Bl ge DUy pldsiaaly) aedall SN Joui) =505 A3y Ao o Bpliell cea anl oSy ol 5 adl ae
(Bl 3l Al aLaVly 515V AT A8 suadl (13 WA sVl 23lasV) polal a2 (Gl (B irldl polall jan
253 - 2007

PN Bl 2 sl 23l o Ahsldadl 2 (SC) jylssg (ALC) ShiST Slaglaadl Gylas pldsuaal (g Sl o5 2
52 52018 (31,0 (03 suat (40 W (ndl sl U2 Aikisealt LS
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2 " -
-WWS= Zz lg SD; <n.2 (Yobs i Ycalculated,i) ej—‘ IS g ‘—’1"—9“”

& :(Hannan & Quinn Criterion-1979) (< s Glaglan jlea >
V) dageall 33l o dsaill HLEAY Bl slasy)

H.Qpy = Lpax + 2KIn(In(n).............. (10)
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((Jaladl 2yl ) il il G JaY) Alysh 433155 Al 2y e LAl
ADa 355 (F) 55 loan) Lo comnd Cam ez dpat) 8 AN il iyl

23l

(SSeR—SSeu)/M

F o e e (11).

Ao dgay e gl (pdl Apiayd) aidl zisall Bl Gleipe gsana :SSeR
(hsndl G @ldal) JalSall alaad)) chlysiall g JaY) ALk 45

HO: B] 82 .............. = BK+1 = O

Ao dsay ol () dadl) aidl e zisall Bl Gl g seas :SSeu

(hsnd) c iide JalS5 agag) il o JaY1 dlsh 495

etk () aas) Glaliadl 2 7 L2kl Gh}oﬂ\ Glales 22e M

Ll yiall

.https://en.wikipedia.org/wiki/Hannan%E2%80%93Quinn_information_criterion *
KUMA, Jonas Kibala; Modélisation ARDL, Test de cointégration aux bornes et Approche de Toda- *
Yamamoto: éléments de théorie et pratiques sur logiciels; 2018 ; p 09.
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Se Y e Xpd adl dosha Ll Glua 2y 438 (14) 5 (13) 8)sbsall 48,Une
) el

ASTERIOU, Dimitrios et HALL, Stephen G; Applied econometrics. Macmillan International Higher *
Education; 2015; p 388.
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HASSLER, Uwe et WOLTERS, Jirgen. Autoregressive distributed lag models and cointegration; In
06. : Modern econometric analysis; Springer, Berlin, Heidelberg, 2006; p
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DAMODAR N, Guijarati, Basic econometrics, ©The McGraw—Hill Companies, New York, 2004, p 415. !
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Christiaan Heij, Paul de Boer and al; Econometric Methods with Applications in Business and *

Economics; Oxford University Press; New York, 2004, p 391.
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96 9E+10 4E+10 414 89333 54837 99847
19 8,578 1,939 8233 57,70 129,1 1,099
97 2E+10 3E+10 015 735 71201 99994
19 9,015 2,344 8477 58,73 135,5 5,100
98 7E+10 1E+10 091 89583 48656 00361
19 9,304 2,295 8701 66,57 125,3 3,200
99 2E+10 8E+10 391 3875 13349 00155
20 9,657 2,420 8926 75,25 119,4 3,8
00 8E+10 5E+10 622 97917 11565
20 9,947 2,573 9145 77,21 123,2 3
01 5E+10 E+10 785 50208 00958
20 1,050 2,789 9355 79,68 114,2 5,6
02 5E+11 1E+10 943 19 31423
20 1,126 2,909 9556 77,39 103,0 7,2
03 1E+11 E+10 009 4975 81546
20 1,174 3,147 9747 72,06 103,5 4,3
04 5E+11 6E+10 177 065 14216
20 1,243 3,402 9916 73,27 101,7 5,9
05 8E+11 5E+10 026 63083 36109
20 1,265 3,613 1007 72,64 101,3 1,700
06 E+11 5E+10 7549 66167 09811 00001
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20 1,308 3,978 1024 69,29 99,92 3,4
07 E+11 5E+10 4513 24 11251

20 1,339 4,471 1040 64,58 102,2 2,4
08 4E+11 8E+10 2784 28 4162

20 1,360 4,865 1055 72,64 100,2 1,6
09 8E+11 3E+10 1825 74167 75737

20 1,409 5,205 1083 74,38 100 3,6
10 8E+11 9E+10 2192 59833

20 1,450 5,356 1106 72,93 99,12 2,9
11 7E+11 9E+10 7848 78833 33139

20 1,5E+ 5,742 1129 77,53 103,9 3,4
12 11 5E+10 3832 59667 10029

20 1,542 6,236 1179 79,36 101,7 2,8
13 E+11 4E+10 3700 84 98392

20 1,600 6,635 1127 80,57 102,9 3,8
14 6E+11 5E+10 9335 90167 24654

20 1,659 7,013 1170 100,6 96,57 3,7
15 8E+11 8E+10 9257 91433 37271

20 1,712 7,259 1191 109,4 95,58 3,2
16 9E+11 2E+10 8706 43067 56443

20 1,735 7,506 1206 110,9 97,80 1,3
17 2E+11 1E+10 9182 73017 45856

20 1,756 7,693 1222 116,5 93,51 1,2
18 E+11 7E+10 5526 93792 78268

20 1,773 7,416 1240 119,3 95,45 1
19 6E+11 7E+10 2025 53558 09286

20 1,683 7,031 1188 126,7 91,22 -5,1
20 1E+11 1E+10 1326 768 44727

20 1,740 7,438 1220 135,0 86,80 3,4
21 3E+11 9E+10 2063 64058 36574
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t-Statistic

Augmented Dickey-Fuller test statistic

-4 091087

Test critical values: 1% lewvel
5% lewvel

10% level

-4 254580
-3.562882
-3.215267

*FMackinnon (1995 one-sided p-values.

Augmented Dickey-Fuller Test Equation

Dependent Variable: DI(LGDP)
Method: Least Squares

Crate: 06/22/24 Time: 20:02
Sample (adjusted). 1991 2021

Included observations: 21 after adjustments

Wariable Coefficient

Std. Error t-Statistic

Prob.

-0.268018
2466973
0002822

LGDP(-1)
c

@TREMDT129907)

0.065513
0.606258
0.000300

-4 091087
40691832
478083232

00003
00003
00001

R-squared
Adjusted R-squared
S.E. ofregression
Sum squared resid
Log likelihnood
F-statistic
Prob(F-statistic)

0449542
0410223
0.021335
0.012745
TE. 85981
11.43336
0000234

Mean dependent var
S.D. dependent var
Akaike info criterion
Schwarz criterion
Hannan-CQuinn criter.
Curbin-YWatson stat

0.003599
0.0277a81
-4 755149
-4 626376
-4 719912
1.817525

EVIEWS 10 clyhda Jo lalde) Gilhl) das) ¢ @ jaaal)
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Full Hypothesis: D(LGDFP)Y has a unit root

Exogenous: Monea

Lag Length: 0 (Automatic - based on SIC, maxlag=2)

t-Statistic

Augmented Dickey-Fuller test statistic

-4 2F75494

Test critical values: 1% level
5% level
10%% level

-2 644302
-1.9524732
-1.610211

*MackKinnon (1295 one-sided p-values.

Auvugmented Dickey-Fuller Test Equation

Dependent Variable: DILGDP,2)
Method: Least Squares

Crate: 06/22/24 Time: 20002
Sample (adjusted): 1992 2021

Included observations: 30 after adjustments

Wariable Coefficient

Std. Error t-Statistic

Prob.

DHLGDP-1)) -0. 709507

0165909 -4 276494

00002

R-=quared
Adjusted R-squared
S.E. of regression
Sum squared resid
Log likelinood
Curbin-Watson stat

0.384347
0.384347
0.025476
o.018822
62.04071

2255467

Mean dependent var
=D dependent var
Akaike info criterion
Schwarz criterion
Hannan-Cuinn criter.

0001995
0.0322469

-4 469380
-4 422674
-4.4544329

EVIEWS 10 clyhda Jo lalde) il das) (e @ jaaal)
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Augmented Dickey-Fuller test statistic -4 581368
Test critical values: 1% level -4. 284580
5% level -3.562882

10% level -3.215267

*MacKinnon (19968) one-sided p-values.

Augmented Dickey-Fuller Test Equation
Dependent Variable: Di{LK)

Method: Least Squares

Date: 06/22/24 Time: 20:04

Sample (adjusted)y. 1991 2021

Included observations: 31 after adjustments

ariable Coefficient Std. Error t-Statistic Prob.

LK1} -0.248211 0.054060 -4 591368 0.0001
c 1.892087 0.419368 4 506384 0.0001
@ETREMD({™192907) 0.010720 0.001945 5511794 0.0000

R-squared 0.521558 Mean dependent var 0.013656
Adjusted R-squared 0.487383 5S.D. dependentvar 0.067359
S.E. of regression 0.048227 Akaike info criterion -3.124010
Sum squared resid 0.065125 Schwarz criterion -2.995237
Log likelihood 51.57715 Hannan-Quinn criter. -3.088773
F-statistic 1526164 Durbin-Watson stat 1.737362
Prob(F-statistic) 0000033
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Mull Hypothesis: D({LK) has a unit root
Exogenous: MHone
Lag Length: 0 (Automatic - based on SIC, maxlag=2)

t-Statistic

Augmented Dickey-Fuller test statistic -3.780045
Test critical values: 1% lewvel 26443202
5% lewvel -1.952473
10% level -1.610211

*MacKinnon (1995) one-sided p-values.

Augmented Dickey-Fuller Test Equation
Dependent Variable: D{LK 2}

Method: Least Squares

Drate: 06/22/24 Time: 20:05

Sample (adjusted): 1992 2021

Included observations: 320 after adjustments

Wariable Coeflicient Std. Error t-Statistic Prob.

DHLK(-1 00 -0.5588342 0.155644 -2. 780046 00007

R-squared 0.325824 Mean dependent var 0005578
Adjusted R-squared 0.2325824 S.D. dependent var 0071182
S E. ofregression 0.058447  Akaike info criterion -2.808615
Sum squared resid 0099067 =Schwarz criterion -2. 761908
Log likelinood 43 12922 Hannan-2iuinn criter. -2 7936732
Durin-Watson stat 2.333642
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e e e L e e e e e e SET ==
t-Statistic Prob.=~
Augmented Dickey-Fuller test statistic -2 527062 0. 1197
Test critical values: %6 lewel -3 67va32=2
S%6 lewel -2 95T 76T
10%e level -z 622989
“Mackinnon (1996) one-sided pvalues.
Augmented Dickey-Fuller Test Equation
Dependent variaole: DLERD)
Method: Least Squares
Date: O6/22/24  Time: 2006
Sample (adjusted): 1993 2021
INcluded observations: 29 afer adjustrments
wariaole Coefficient Std. Error t-Statistic Proo.
LERC1) 0. 145907 0057738 2. 52TO062 o.o182
DLERG-1 ) 0005 Toas o AZ2113 0055553 o.as551
DHLERC-Z2¥) O ASST A6 0059948 -5.515506 00000
[ 0555880 0O.2F1511 2 419354 O.0232
R-sguared 0.550289 rMean dependent wvar -0.015291
Adiusted R-sqguarsd o.508324 S.D. dependsnt war O.06F9=20
=S E. of regression 0042507 Akcaike info criterion -3 350856
Surm squared resid 0045171 Schwars criterion -3 162261
Log likelinhood S5z 55742 Hannan—-Cuinn criter. = oo1Faz
F-statistic 15 49587 Durbin-wwatson stat a.s1z981
FProb(F-statistic) 0000007
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Mull Hypothesis: DHLER) has a unit root
Exogenous: Constant
Lag Length: 1 (Automatic - based on SIC, maxlag=2)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -9.597912 0.0000
Test critical values: 1% level -3.679322
5% level -2 967767
10% level -2.622989
*MacKinnon (1998) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(LER,2)
Method: Least Squares
Date: 06/22/24 Time: 20:07
Sample (adjusted): 1993 2021
Included observations: 29 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
D{LERI{-1}) -1.507749 0157091 -9.597912 0.0000
DILER(-1),2) 0441510 0076603 R TGB3646 0.0000
C -0.028922 0.009141 -3.164125 0.0039
R-squared 0.780235 Mean dependentvar -0.002582
Adjusted R-squared 0763330 3S.D. dependentvar 0.096000
S E. ofregression 0.046703 Akaike info criterion -3.192335
Sum squared resid 0.056710 Schwarz criterion -3.050890
Log likelinood 49 28885 Hannan-Cuinn criter. -3.148036
F-statistic 46.15415 Durbin-Watson stat 1.584837
Prob({F-statistic) 0.000000
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Dependent Variable: LGDP

Method: ARDL

Crate: 06124 Time: 18:15

Sample (adjusted): 1994 2021

Included observations: 28 after adjustments
Maximum dependent lags: 4 (Automatic selection)
Model selection method: Akaike info criterion (AIC)
Dynamicregressors (4 lags, automatic) LER LK
Fixed regressors: C

Mumber of models evalulated: 100

Selected Model: ARDL(4, O, O}

Wariable Coefficient Std. Error t-Statistic Prob.*
LGODP{-1) 0296595 0.158827 1.867412 0.0759
LGDP{-2) 0207904 0.168557 1.223434 0.2210
LGODP{(-3) -0.142711 016323443 -0.873158 0.3925
LGOP{-4) -0.1527328 0.111805 -1.266111 0.1864
LER -0.191867 0.0502732 -3.816485 0.0010

LK 0.193278 0.028417 5.021090 0.0001
C 6. 7481032 1.016800 6.626607 0.0000
R-=quared 0.989351 Mean dependent var 9 428742
Adjusted R-=quared 0.986308 =D dependent var 0117522
S.E. of regression 0013763 Akaike info criterion -5 8521327
Sum squared resid 0.002978 Schwarz criterion -5.188275
Log likelinood 84 29857 Hannan-Quinn criter. -5.419510
F-statistic 3251677 Curbin-Watson stat 2253110

Prob(F-statistic) 0000000

*Mote: p~values and any subsequent tests do not account for model
selection.
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F-Bounds Test Mull Hypothesis: Mo levels relationship
Test Statistic Value Signif. [0} (1)
Asymptotic: n=1000
F-statistic 12.66028 10% 2.63 335
k 2 5% 31 3.87
25% 3.55 438
1% 413 5
Actual Sample Size 28 Finite Sample: n=35
10% 2845 3.623
5% 3478 4 335
1% 4948 G.028
Finite Sample: n=30
10% 2915 3.6495
A% 3.538 4 428
1% 5.155 6.265
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Breusch-Godfrey Serial Correlation LM Test:

F-statistic 0.583502 Prob. F(2,19) 0.5676
Obs*R-squared 1.620277 Prob. Chi-Square(2) 0.4448
Test Equation:
Ciependent Yariable: RESID
Method: ARDL
Date: 06/M19/24 Time: 18:20
Sample: 1994 2021
Included observations: 28
Presample missing value lagged residuals setto zero.
Variable Coefficient Std. Error t-Statistic Frob.
LGDP{-1) 0.228598 0.266559 0.857590 0.4018&
LGDP({-2) -0.204431 0.281643 -0. 725850 0.4768
LGDP({-3) 0.032389 0179435 0.180504 0.8587
LGDP{-4) 0.040213 0120019 0.335056 07413
LER 0.020793 0.054817 0.379310 0. 7087
Lk -0.024380 0.048677 -0.500854 0.6222
c -0.806482 1.332247 -0.605355 0.5521
RESID{-1) -0.350475 0.347205 -1.0094118 0.3255
RESID(-2) 0.184242 0.329117 0.559808 0.5822
R-squared 0057867 Mean dependentwvar -3.49E-16
Adjusted R-squared -0.238821 S.D. dependentwvar 0.0121328
S.E. of regression 0.014045 Akaike info criterion -5.438078
Sum squared resid 0.003748 Schwarz criterion -5.009870
Log likelinood 8513310 Hannan-Quinn criter. -5.307171
F-statistic 0.145876 Durbin-Watson stat 1.9385817
Prob(F-statistic) 0.995508
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Heteroskedasticity Test: ARCH

F-statistic 2.590827 Prob. F(1,25) 01200
Obs*R-squared 2 535347 Prob. Chi-Square(1}) 01113
Test Equation:
Dependent Variable: RESID"2
Method: Least Squares
Date: 06/19/24 Time: 18:21
Sample (adjusted): 1995 2021
Included observations: 27 after adjustments
Wariable Coefficient Std. Error t-Statistic Prob.
c 0.000102 6.55E-05 1.561631 0.1209

RESIDMZ(-1) 0.205019 0.190121 1.609605 0.1z200
R-=quared 0.093902 Mean dependent var 0.000147F
Adjusted R-squared 0.057658 S.D. dependentwvar 0.000317
S.E. of regression 0.000208 Akaike info criterion -13.26075
Sum squared resid 2 3TE-06 Schwarz criterion -12. 16476
Log likelinood 181.0201 Hannan-CQuinn criter. -13.23221
F-statistic 2590827 Durbin-Watson stat 1.83794732
Prob(F-statistic) 0120041
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Ramsey RESET Test

Equation: LIMTITLED

Specification: LGDP LGDP{-1) LGDP{-2) LGDP{-3) LGDP({-4) LER LK C
Omitted Variables: Squares of fitted values

Value df Probability
t-statistic 0167699 20 0.8685
F-statistic 0.028123 (1,20) 0.8685
F-test summary:

Sum of 3q. df Mean Squares

Test 35K 5.59E-06 1 5.59E-06
Restricted S5R 0.003978 21 0.000189
Unrestricted 33R 0.003972 20 0.000199

Unrestricted Test Equation:

Dependent Variable: LGDP

Method: ARDL

Date: 06M19/24 Time: 18:22

Sample: 1994 2021

Included observations: 28

Maximum dependent lags: 4 (Automatic selection)
Maodel selection method: Akaike info criterion (AIC)
Dynamic regressaors (4 lags, automatic):

Fixed regressors: C

EVIEWS 10 clyia Jo lalde) Gilhl) das) ¢ @ jaaal)
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Levels Equation
Case 2: Restricted Constant and Mo Trend

Variable Coefficient Std. Erraor t-Statistic Prab.
LER -0.242578 0061308  -3.956702 0.0007
LK 0244362 0.0206949 11.80572 0.0000
c 8.5316349 0441907 1930642 0.0000

EC=LGOP - (-0.2426*LER + 0.2444% K + 85316 )
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